Recently, we described a novel, base-mediated ring expansion of 2,5-dihydropyrazines to 2H-1,4-diazepines and of benzodihydroarenes to benzocycloheptene derivatives [' ,*I. Consequently, we were interested in the preparation of the mesylates 1, which should undergo a similar ring expansion reaction upon treatment with potassium tert-butoxide in DMSO to afford the dibenzoazepines 5. Substituted dibenzoazepines such as compounds 5 warrant the attention as intermediates in the synthesis of antiepileptic and antipsychotic drugs like carbamazepine ['] and ~pipramol [~] . The amino alcohols 9, precursors of the mesylates 1, were synthesized in three steps by starting from acridine (6).
After nucleophilic addition of methyllithium or phenyllithium to acridine (6), the resulting anions were trapped with benzyl bromide to afford the 9,lO-dihydroacridines 7. The most efficient method for the preparation of the amino alcohols 9a-b from the dihydroacridines 7 proved to be the alkylation of the lithiated dihydroacridines 7 with benzyl R H 1. n -BuLi 2. C1CH20Bn chloromethyl ether, followed by hydrogenolytic removal of both benzyl groups. The amino alcohol 9 c was prepared in a different manner. After lithiation of the 9,lO-dihydroacridine 7 and addition of the lithiated species to benzaldehyde, the alcohol 8c was isolated in 87% yield. The N-benzyl group of 8 c could not be removed by hydrogenolysis, probably due to partial cleavage of 8 c to benzaldehyde and 7 b and subsequent formation of byproducts which polluted the catalyst. The sensitive amino alcohol 9c was obtained by debenzylation of 8c with lithium in liquid ammonia/THF. The mesylates 1 were prepared by reaction of the amino alcohols 9 with methanesulfonyl chloride and triethylamine.
Upon treatment with potassium tert-butoxide, the mesylate 1 a was converted into the exo-methylidene compound 10 as the single product. Chemie 1992, 3, pp. 199-202 ing the methyl group is extremely disfavoured due to sterical reasons. 'Thus, compound 10 should be formed via deprotonation of the intermediate 4a at the 10-CH3 group. Evidently, the different reaction pathway of the intermediate 4a compared to the all-carbon analogue (see ref."') is caused by the nitrogen atom in the 5-position which facilitates deprotonation by inductive and mesomeric effects and which disfavours the [1,,5,]-sigmatropic hydrogen shift by enhancement of the LUMO energy of the 1-azadiene systemL5I.
Due to steric and stereoelectronic reasons, deprotonation at the 10-CH3 group is favoured compared with deprotonation at the 11-CH2 group. Compound 10 was isomerized quantitatively to the dibenzoazepine 5a with catalytical amounts of p-toluenesulfonic acid in refluxing toluene.
Upon treatment with potassium tert-butoxide in DMSO, the mesylate 1 b was converted into the expected 9-phenyldibenzoazepine 5b. The dibenzoazepine 5b might be formed either by a [I,,S,]-sigmatropic hydrogen shift or by deprotonation at the 11-CH2 group.
Which of the two possible pathways prevails could not be determined by the available experimental data. Due to the facile H-D exchange at the nitrogen atom, deuteration at the CH,OMs group of the precursor l b is not suitable for proving the mechanism for the formation of compound Sb.
After treatment of the mesylate l c with potassium tertbutoxide in DMSO, 9-phenylacridine was isolated in 40% yield due to a fragmentation of the anion 2c. The higher stability of benzaldehyde compared with formaldehyde seems to favour the fragmentation of the anion 2c. Dc~irrsche ~(~r.schuri(l. sgeriieinschaff is gratefully acknowledged. l'rc~piirotioii o f the Dihydroacridines 7. -General Procedure: To ii stirrcd solution of acridine (1.79 g, 10.0 mmol) in diethyl ether (60 ml), methyllithium or phenyllithium in diethyl ether (1.6 N, 6.9 ml, 1 1.0 mmol) was added at O'C. After stirring for 2 h at 25'C, the solution was cooled to 0 -C and benzyl bromide (1.88 g, 11.0 mmol) was added dropwisc. Stirring was continued for 2 h at 25'T, and the solvent was removed in vacuo. The crude product was dissolved in ethyl acetate (60 ml) and the resulting solution was washed with 10% NaHCO, (30 ml) and a saturated NaCl solution (30 ml). The united aqueous layers were reextracted with ethyl acetate (30 ml), and the combined organic layers were dried with MgS04. The crude products were purified by recrystallization from ethyl acetate.
10-Benzyl-9-methyl-9,10-dihydroacridine (7a): 2.40 g (84%) of 7 a was obtained. -M.p. 151°C. -IR (KBr): P = 1580 cm-' 4.08 (q, J = 8 Hz; l H , 9-H), 5.14 (s; 2H, NCH2), 6.52-7.31 (m; 13H, arom. H). -"C NMR (CDCI,): 6 = 26.67 (CH,), 37.69 (9-CH), 50.52(NCH2), 113.12, 120.75, 126.19, 126.82, 127.69and Alkylation of the 9,10-Dihydroacridines 7. -Compounds 8. -General Procedure: A solution of n-butyllithium in hexane (1.6 N, 5.5 ml, 8.8 mmol) was added at -70 C to a stirred solution of the dihydroacridine 7a (2.28 g, 8.0 mmol) in T H F (60 ml) and TMEDA (4.09 g, 35.2 mmol) or 7 b (2.78 g, 8.0 mmol) in T H F (60 ml), respectively. The solution was allowed to warm up to O' C and stirred for 30 min at 0"C. Then it was cooled to -7O"C, and benzyl chloromethyl ether (1.38 g, 8.8 mmol) was added dropwise. Stirring was continued for 16 h at -70 'C, concentrated NH3 (1 ml) was added, and the solvent was removed in vacuo. The residue was dissolved in diethyl ether (100 ml) and washed with 5% NaHCO, (30 ml) and a saturated NaCl solution (30 ml). The united aqueous layers were extracted with dicthyl ether (30 ml), the combined organic layers were dried with MgS04, and the solvent was removed in vacuo. The crude product was purified by column filtration (petroleum ether/diethyl ether, SO: 1) and recrystallization from ethyl acetate.
10-Benzyl-9-benzploxymethyl-9-n?ethyl-9,10-dihydroacridine (8a): 2.11 g (65%) of 8 a was obtained. (OCH,Ph), 113.12, 120.42, 126.04, 126.14, 126.72, 127.10, 127.18, C19H2, 
10-Benzyl-Y-(I-hydroxybenzyl)-9-phenyl-Y,lO-dihydroacridine (8c):
The dihydroacridine 7b (2.78 g, 8.0 mmol) was lithiated as described above. To the stirred solution of lithiated 7b, benzaldehyde (0.93 g , 8.8 mmol) was added dropwise at -7O"C, and stirring was continued for 15 min. Then a solution of acetic acid (0.60 g, 10.0 mmol) in T H F (5 ml) was added, and the amount of solvent was reduced to 30 ml in vacuo. The residue was dissolved in ethyl acetate (120 ml) and washed with 10% NaHC03 (50 ml) and a saturated NaCl solution (50 ml). The united aqueous layers were reextracted with 50 ml ethyl acetate, and the combined organic layers were dried with MgS04. The amount of solvent was reduced in vacuo to 25 ml, and the solution was kept at 0°C for 16 h; 3.16 g (87%) of alcohol 8c was obtained. Hydrogenation of the Benzyl Ethers 8a and 8b. -Compounds 9a and 9b. -General Procedure: 5.1 or 6.2 mmol of the benzyl ethers 8a or 8b was dissolved in ethyl acetate (90 ml), and ethanol (90 ml) and PdjC (1.2 g, Pd content 10%) were added. The apparatus was flushed with hydrogen, and the vigorously stirred solution was refluxed for 16 h at 1 bar. The solution was cooled to room temp., the catalyst filtered off, the solvent removed in vacuo and the residue purified by flash chromatography. (1.59 g, 3 .5 mmol) in T H F (40 ml) and NH3 (80 ml), lithium pellets (0.12 g, 17.2 mmol) were added at -70°C. The dark blue solution was stirred for 2 h at -70°C. Then a solution of acetic acid (1.5 ml) in T H F (5 ml) was added, and the ammonia and the solvent were removed in vacuo. The residue was dissolved in diethyl ether (50 ml) and the solution washed with 30-ml portions of water and a saturated NaCl solution. The combined aqueous layers were reextracted twice with diethyl ether (30 ml), the combined organic layers were dried with MgS04 and the solvent was removed in vacuo. The crude product was purified by flash chromatography on silica gel (60 g) to yield the sensitive amino alcohol 9c (0.54 g, 42%) as a yellow oil. 0.32 g (0.7 mmol) of the starting material 8c was recovered. -Rf (diethyl ether/petroleum ether, (PhCHOH), 112.65, 112.86, 119.15, 119.64, 125.88, 126.55, 127.01, 127.09, 127.28, 127.70, 127.78, 130.25, 130.72and 132.45(arom.CH), 120.90, 125.03, 138.11, 139.74, 140.68 and 148.33 (arom. C) 
9-Hydroxymethyl
Preparation and Reactions ofthe Mesylates 1 with Potassium tertButoxidejDMSO. -Compounds 5, 10, 11. -General Procedure: a) To a stirred solution of the amino alcohols 9a-c in dichloromethane (15 ml) were added 1.1 equivalents of methanesulfonyl chloride and 1.1 equivalents of triethylamine at 0°C. The reaction mixture was stirred for 15 min at O'C and for 2 h at 2 5 T . The crude mixture was washed with 15-ml portions of 0.1 N HCI, 10% NaHC03 and saturated NaCl solution, and the united aqueous layers were reextracted twice with dichloromethane (1 5 ml). The combined organic layers were dried with MgS04, and the solvent was removed in vacuo. In order to avoid decomposition, the sensitive mesylates 1 were directly submitted to reaction with potassium tert-butoxidelDMS0 without further purification. b) To a solution of 1.1 equivalents of potassium tert-butoxide in DMSO (10 ml), a solution of crude mesylates 1 in DMSO (10 ml) was added. Stirring was continued for 30 min. Then water (80 ml), 10% NaHC03 (20 ml) and diethyl ether (50 ml) were added. The layers were separated, and the aqueous layer was reextracted four times with 40 ml portions of diethyl ether. The combined organic layers were washed with a saturated NaCl solution (100 ml) and dried with MgS0,. The solvent was removed in vacuo, and the residue was purified by flash chromatography. [a,d] azepine (5a): 10 (320 mg, 1.54 mmol) and p-toluenesulfonic acid (30 mg, 0.16 mmol) were dissolved in toluene (15 ml) and refluxed for 30 min. The solution was washed with 10-ml portions of 10% NaHCO; and saturated NaCl solution, and the aqueous layers were reextracted with toluene (10 ml). The combined organic layers were dried with MgS04, and the solvent was removed in vacuo. The crude product was purified by flash chromatography on silica gel (30 g) to yield 0.29 g (92%) of 5a. 
IO-Methylidene

